ABSTRACT
INTRODUCTION
alue, size and momentum anomalies documented in empirical literature are pursued by active fund managers as the mainstream investment style that distinguishes their performance from the broad market index. In the competitive mutual fund industry, managers have further desire to distinguish their performance from their rivals who follow similar investment styles. They believe that this objective can be achieved via their superior stock-picking within the mandated style tilts. The merits of stock-picking are not supported by empirical evidence in that performance of actively-managed funds is found to be driven mainly by their underlying asset classes and style benchmarks rather than stock-picking. This paper undertakes to investigate whether actively-managed global equity funds outperform their respective style benchmarks.
Global equity funds have extended investment opportunities and benefits from international diversification compared to domestic equity funds. Their underlying investment styles can be replicated by analyzing their historical style allocations (that is, style tilts) to the pre-specified style proxies, and subsequently replicate their future performance using the same style allocations to the style proxies. The return on the replicated portfolio serves as the style benchmark mimicking the underlying investment styles of the global equity fund under investigation. The return decomposition approach of Sharpe (1992) is adapted for this purpose. This approach decomposes the time-series returns of the fund being analyzed to (i) the style return that is attributable to the returns on the style proxies and (ii) the selection return that cannot be explained by the movements in the returns of the pre-specified style proxies. As long as the fund return is primarily attributable to its style benchmark return and the selection return is random, active stock-picking does not provide additional benefits to a passively replicated style benchmark for the fund.
In an attempt to evaluate whether active stock-picking provides additional benefits to style and asset allocation decisions, Sharpe (1992) analyzes the performance of mutual funds in the U.S. over the period from 1985 through 1989. The 12 asset classes and style indices employed by Sharpe (1992) include the 90-day U.S. Treasury bill, the intermediate-term government bond index, the long-term government bond index, the corporate bond index, the mortgage-back security index, the large-cap value stock index, the large-cap growth stock index, the mediumcap stock index, the small-cap stock index, the non-U.S. government bond index, the European stock index and the Japanese stock index. The wide variety of the mutual funds (395 funds) covered by this research include growth funds, growth and income funds, utility funds and balanced funds. The results indicate that the return-based style decomposition method effectively explains the performances of U.S. mutual funds with out-of-sample R-squared of above 80% based on monthly-updates of the style exposures estimated over the prior 60 months. In addition, the selection returns of the funds under analysis are negative, on average, and statistically insignificant over the out-ofsample period. Sharpe (1992) concludes that the returns of the U.S. mutual funds are mainly driven by the performance of their underlying asset classes and investment styles rather than the manager's stock picking skills. Fung and Hsieh (1998) conduct further analysis on the investment styles inherent in 2,525 mutual funds and 409 hedge funds in the U.S. over the period from 1991 to 1995. Fung and Hsieh (1998) extend the factor model of Sharpe (1992) by updating the identities of the factors in the model to incorporate the dynamics of the hedge fund industry. The location factors adapted by Fung and Hsieh (1998) include the MSCI U.S. Equity Index, the MSCI Non-U.S. Equity Index and the International Finance Corporation (IFC) Emerging Market Equity Index. Factors representing bond returns in this research include the JP Morgan Non-U.S. Government Bond Index and the Merrill Lynch High Yield Corporate Bond Index. The 1-month Eurodollar deposit rate is adapted as the cash return and the gold price is used to model commodity returns. The Federal Reserve's Trade-Weighted Dollar Index is used to model currency movements. The results of Fung and Hsieh (1998) indicate that additional factors extracted from factor analysis adequately capture the effects of dynamic hedge fund strategies and provide insight into the strategic difference between relative return styles for mutual funds and absolute return requirements for hedge funds. BaghaiWadji and Klocker (2007) analyze the performance of U.S. hedge funds from 1992 to 2004 using factors extracted from the cluster analysis based on a self-organising map (SOM) in a neural network that groups hedge funds into homogenous style-consistent categories. Their approach is based on the linear regression of Sharpe (1992) to replicate hedge fund performances while exploring the non-linearities in the regressors. The results confirm the failure of hedge fund managers to add value beyond the performances of their respective style benchmarks.
Ibbotson and Kaplan (2000) study the performance attribution of U.S. balanced funds over the period from 1988 to 1998. They regress the returns of the selected funds on the returns of the selected asset classes including U.S. large caps, U.S. small caps, non-U.S. stocks, U.S. bonds, cash and total equity. The results reveal that around 90% of the variations in fund returns are explained by these factors over time. The selection returns for the study appears to be insignificantly negative over the examination period. Vardharaj and Fabozzi (2007) conduct performance attribution studies on the U.S. equity funds and global equity funds over the period from 1995 to 2004. They find that over 90% of the variations in the U.S. and global equity fund returns are explained by the economic sector indices, size and value indices, and regional indices. Similar to the findings of Ibbotson and Kaplan (2000) , Vardharaj and Fabozzi (2007) find that the performances of the selected funds are dominated by their asset allocation decisions with their selection returns being slightly negative over time.
The return decomposition methodology of Sharpe (1992) is also followed by Yu (2008) , who analyses the return attribution of South African unit trusts over the period from 2001 to 2006. The factors adapted by Yu (2008) include three local sector indices, namely, the JSE Resource Index (RESI), the JSE Industrial Index (INDI), the JSE Financial Index (FINI), and three constructed style proxies, namely, the lag 11-month momentum proxy, the undervalued residual proxy and the equally-weighted top 100 size proxy. The out-of-sample regressions yield significant R-squared and the selection returns for the funds examined in this study are statistically insignificant. These findings support the argument of Sharpe (1992) that the performances of actively-managed funds are mainly attributed to their inherent investment styles, rather than fund managers' stock picking ability.
RESEARCH DATA
The research database from which style proxies are constructed is the Dow Jones (DJ) Sector Titans Composite Index. This composite consists of the largest 30 international stocks by U.S. dollar market capitalization from each of the 19 second tier Supersector structure defined by the Industry Classification Benchmark (ICB). These sectors include automobiles and parts, banks, basic resources, chemicals, construction and materials, financial services, food and beverages, healthcare, industrial goods and services, insurance, media, oil and gas, personal and household goods, real estate, retail, technology, telecommunication, travel and leisure and utilities Table 1 . The fund invests at least 80% of net assets in equity issued by international emerging capitalization companies. The fund may invest up to 25% of its net assets in stocks of issuers in emerging market countries.
C-QUADRAT -ART Best Momentum Fund
1999/01/04 $46.63 Billion The investment goal is long-term capital growth with a higher degree of risk. Investment decisions are generated by a computerbased trend-following trading programme. Fund selection is based on short and medium term momentum of price movements. 
METHODOLOGY
The research begins with the construction of global style proxies representing the size, value and momentum investments styles over the period from 1 January 1996 to 31 December 2008. Style proxies are rebalanced at the beginning of each month. The global size style proxy is constructed using top 100 stocks in terms of their U.S. dollar market capitalizations. The global value style proxy is constructed using top 100 stocks in terms of the average value of the five matrices, namely book value-to-market ratio, earnings yield, dividend yield, sales-toprice ratio and cash flow-to-price ratio. The global momentum proxy is constructed using the prior 12-month return momentum computed from the U.S. dollar total return index (inclusive of capital gains and dividend yield). In addition to the 3 pre-specified style proxies, we include the Morgan Stanley Capital International World Index (MSCI World) as the market proxy to capture systematic macroeconomic exposures in the global economy.
Adopting the return-decomposition approach of Sharpe (1992) , historical style exposures (style weights) of the global equity funds under analysis are estimated based on Equation (1) is the in-sample selection return for fund i in month t that is not explained by fund i's exposures to the returns on the MSCI World Index and the global style proxies. Equation 1 is intended to provide an indication of the passive mix of the fund's underlying investment styles without involvements in leverage and short-selling the pre-specified proxies. This objective is achieved by restricting the style exposures to be in between 0% and 100% in the equation. The sum of the terms in the squared bracket of Equation 1 represents the in-sample style benchmark return of the fund. The error term of the regression, on the other hand, is the in-sample selection return of the fund that is not explained by its style benchmark. Thus, the selection return represents the deviation of the fund performance from its style benchmark, and the variance of the selection return is regarded as the fund's tracking error. Based on Equation 1, a series of rolling 36-month weighted least squares (WLS) regressions are performed monthly for each of the selected funds over the examination period starting from the earliest month for which the return data of the respective funds are available. The WLS regression allocates a weight to the fund return in each month equivalent to 2 1/36 times the weight assigned to its predecessor in the previous month, starting with the weight of 1.0 assigned to the return in the first month. This approach effectively places greater emphasis on more recent returns relative to more distant returns. The objective of the WLS regression is to minimise the variance of the error term in Equation 1, which is equivalent to minimising the fund's weighted tracking error.
Once the style weights of the selected global equity funds are estimated over the examination period, the replication of the fund's underlying investment style begins by constructing a style benchmark that adjusts its allocations in the style proxies monthly based on the most recent prior estimates of the fund's style weights. The out-of-sample style benchmark return is estimated monthly using Equation 2: The average out-of-sample style benchmark return and the selection return for each of the selected funds are computed. In addition, the out-of-sample Sharpe ratios for the funds and their respective style benchmarks are computed using Equation 4 to evaluate the fund performance on a risk-adjusted basis. The style factor model shown in Equation 5 is then employed to evaluate the style risk-adjusted performance of the global equity funds and the ability of the style benchmark in tracking the actual fund returns over the out-of-sample period:
Where:
is the return on portfolio P over the evaluation period; σ P is the standard deviation of portfolio P's return over the evaluation period; and R f is the risk-free proxy (U.S. 3-month Treasury yield is employed for this purpose). is the random error of the regression that is not explained by the style benchmark.
EMPIRICAL FINDINGS
The summarised return attributions of the global equity funds are presented in Table 2 . Under the heading "Performance Attribution", the average fund return is decomposed into (1) average style benchmark return and (2) average selection return over the evaluation period. The average style benchmark return is estimated by Equation 2. The average selection return is the difference between the actual fund return and the average style benchmark return as estimated by Equation 3. Comparing the average fund returns to their respective average style benchmark returns reveal that 6 out of 12 funds manage to earn higher returns relative to their style benchmarks (American Capital World Growth and Income Fund, American EuroPacific Growth Fund, C-Quadrat ARTs Best Momentum Fund, Federated Prudent Bear Fund, Fidelity Diversified International Fund and Russell International Developed Markets Fund). The managers of these 6 funds thus provide positive selection return through their stock-picking activities. However, when the funds are evaluated on risk-adjusted basis, the number of outperforming funds reduced to 4 (American Capital World Growth and Income Fund, American EuroPacific Growth Fund, C-Quadrat ARTS Best Momentum Fund and Federated Prudent Bear Fund). This implies that stock-picking activities of active managers might introduce inadequate volatility to the portfolio. It is also noted that the Sharpe ratio of Skandia Global Equity Fund's style benchmark remains positive even when the Sharpe ratio of the fund is negative over the evaluation period.
The out-of-sample regression results obtained from Equation 5 are presented under the heading "Style Return Contribution". The Student t-statistics for the regression intercepts and slope coefficients are shown in parenthesis. Statistically significant intercepts and slope coefficients are highlighted in bold. R-squared of the regression indicates the percentage of fund return that is predicted by the style-based factor model. A high Rsquared value indicates that the majority of the fund returns is explained by its style benchmark. The R-squared for all regressions are above 50% with the exception of C-Quadrat ARTS Best Momentum Fund and Federated Prudent Bear Fund. The intercept of the regression represents consistent outperformance/underperformance of the fund over its style risk-adjusted return. The slope coefficient of the regression measures the fund's style risk as the sensitivity of the fund's return to movements in the style benchmark return. A slope coefficient of 1.50 means that the fund return will increase by 1.50% when the style benchmark return goes up by 1.00%. American Capital World Growth and Income Fund, American EuroPacific Growth Fund, Fidelity Diversified International Fund, Russell International Developed Markets Fund and SEI International Equity Fund are the 5 funds that exhibit greater than 1.00 for their slope coefficient. On the other hand, BlackRock International Opportunities Portfolio, C-Quadrat ARTS Best Momentum Fund, Fidelity Disciplined Equity Fund, Fidelity VIP Contrafund, Skandia Global Equity Fund and Templeton World Fund exhibit relatively lower style risk. Federated Prudent Bear Fund is the only fund that exhibits negative slope coefficient. In addition, it is also the only fund that earns significant abnormal return (as indicated by the intercept of the regression) over its style risk-adjusted return over the evaluation period. This evidence reflects its contrarian-like investment objective. Overall, all funds under analysis exhibit statistically significant slope coefficients coupled with high R-squared values, which reflect the appropriateness of their respective style benchmarks in representing their unique exposures to style risk. 
CONCLUSION
In this paper style benchmarks are constructed for 12 actively-managed global equity funds. The benchmarks allocates weights to its underlying style proxies namely the MSCI World Index, the global size proxy, the global value proxy and the global momentum proxy. Adopting the style-decomposition approach of Sharpe (1992) , the style benchmark estimates monthly style allocations of the global equity funds based on their prior 36-month style allocations using weighted least squares regressions. The performances of the actively-managed funds are subsequently evaluated against the performances of their respective style benchmarks.
When the average return of the global equity funds are compared to the average returns of their respective style benchmarks, 6 out of 12 funds earn return above their style benchmark returns with positive average selection returns. This number is reduced to 4 out of 12 when the performance is evaluated on risk-adjusted basis measured by the Sharpe ratio. This result suggests that active managers might introduce inappropriate risks through their stockpicking activities. In addition, when fund returns are regressed on their respective style benchmark returns, it is found that the majority of the global equity fund returns are attributed to their style benchmark returns with high Rsquared and significant style coefficients. This serves as evidence that the style proxies employed by this research are appropriate in representing the underlying dimensions of style risk inherent in the global equity funds under analysis. Most of the global equity funds exhibit statistically insignificant regression intercepts. This finding suggests that the positive selection returns earned by the global equity funds under analysis are mostly inconsistent over time.
In summary, in line with empirical literature, this paper finds little evidence that managers of global equity funds add value to the performance of their passively replicated style benchmarks through stock-picking. With limited contribution from the selection return to the actual fund return, the performance of the style benchmark serves as an unbiased estimate of the performance of the fund being replicated. The empirical investigations of the time-series style allocations of the global equity funds is recommended for further research to determine whether funds are managed according to the stated mandates regarding their style orientation.
